The purpose of this preliminary presentation to a discussion on diplopia is: (1) To substantiate the claims that comminution of the infraorbital plate with prolapse of orbital tissue will lead to tethering of the globe, thus contributing to persistent diplopia (Barclay 1958-9). (2) To show that once adhesions are established, diplopia is not necessarily corrected by the insertion of a barrier between the orbit and the antrum; if this can be proved, there would be reasonable grounds for prevention of diplopia by early recognition of the fracture and the insertion of an artificial barrier.
Results of Bone Grafting for Diplopia in Fractures ofthe Malar
The purpose of this preliminary presentation to a discussion on diplopia is: (1) To substantiate the claims that comminution of the infraorbital plate with prolapse of orbital tissue will lead to tethering of the globe, thus contributing to persistent diplopia (Barclay 1958-9). (2) To show that once adhesions are established, diplopia is not necessarily corrected by the insertion of a barrier between the orbit and the antrum; if this can be proved, there would be reasonable grounds for prevention of diplopia by early recognition of the fracture and the insertion of an artificial barrier.
(3) It will then be necessary to show that prevention by these means is effective. For this purpose I have reviewed 8 cases with diplopia treated by bone grafting.
Review ofEight Cases
Initial treatment was as follows: Elevation only, 2 cases; antral pack, 2 cases; direct wiring, 1 case; screw fixation, 1 case; no treatment, 2 cases.
The effect of these operations on the displacement of the fracture was that 5 were incompletely reduced. No treatment was given in 2 cases. One of these was a severe injury and required initial neurosurgical treatment; treatment of the maxilla was therefore delayed. The other was not referred until two months after the accident and then because of diplopia.
Diplopia was recorded in 5 cases when the patient was first seen. In the remaining 3 cases, one had multiple injuries and was unconscious, and 2 cases with Le Fort fractures had no diplopia. Thus, there were 2 cases in which it might be assumed that the double vision appeared only after the primary reduction of the fracture, in both cases one month after operation. It is possible that the diplopia was missed on examination or was not recorded, but if diplopia is not always present soon after injury and can appear later, then this fact would be relevant. Converse et al. (1967) have stated that diplopia may occur insidiously, becoming manifest only after subsidence of oedema and resorption of hwmatomata.
The diplopia occurred in the field of vision as follows: (1) In all cases on the same side as the fractured malar. (2) In the upper and outer fields in 6 cases. (3) In the vertical field in one case. (4) Not recorded in one case. Feore (1965) stated that diplopia is usually in the upper and outer fields of vision, but if the injury occurs when the patient is looking up the inferior rectus muscle may be trapped in this position and diplopia will then be present on looking downwards and outwards.
Ptosis occurred in 2 cases and the eye level on the affected side was lower in 4 cases.
Treatment
The standard method of treatment at this Centre for diplopia occurring some time after fracture and displacement of a malar bone, is by bone grafting. The grafts are obtained from the ilium and inserted into the orbital floor either as layers of cancellous bone chips or as a solid block of bone. An incision is made in the lower eyelid and the infraorbital plate is exposed. Adhesions are divided and the infraorbital plate cleared in all directions by subperiosteal dissection. The bone graft or grafts are inserted to cover the whole area dissected and the wound closed in layers. In the 8 cases so treated it was noted that adhesions were present between the orbital contents and the infraorbital floor. It was also noted that the infraorbital plate had been depressed or part of the bony floor was absent.
It is evident that comminution of the infraorbital plate was a constant finding and this was associated with fibrous adhesions and tethering.
The bone grafting procedure was undertaken at 3, 4, 5, 6, 8, 9, 12 and 18 months after the initial injuryan average of approximately 8 months.
The figures are listed individually as it is important to record that a reasonable length of time was allowed for spontaneous recovery.
End Results Following Bone Grafting
The injury affected both maxilla and malar in 5 cases and the malar only in 3 cases. One case was corrected by bone grafting and 7 cases had residual diplopia after bone grafting. Three patients were treated by supplementary myectomy of whom one was improved and one corrected. Correction was therefore obtained in 2 cases.
At follow up three to ten years after bone grafting enophthalmos was present in 4 cases, the eye level was lower on the affected side in 2 cases, partial ptosis was present in 2 cases and diplopia persisted in 5. Tethering with lag in elevation was present in 5 cases.
It is interesting to note that the immediate effect on the double vision following bone grafting was: Fully corrected, 4 cases; improved, 3 cases; unchanged, 1 case. If these figures can be accepted as accurate then post-operative cedema has been a contributory factor in transient correction.
Discussion
In 8 cases of persistent diplopia comminution of the infraorbital plate with adhesions between the orbital tissues and the antrum was clearly identified at operation. Comminution of the infraorbital plate alone is not necessarily associated with diplopia. It is well known that a lower eye level on one side is also not necessarily associated with diplopia. It is assumed, therefore, that it is the effect of tethering produced by adhesions which is the causative factor in diplopia arising from orbital disturbance. This conclusion, which I believe is widely held, has been responsible for the use of bone grafts and other materials inserted on to the infraorbital plate for persistent diplopia.
Conclusion
In this series of 8 cases of bone grafting for persistent diplopia, one case has been corrected, although it should be noted that this is the only case that we have been unable to follow up. Of the remaining 7 cases, 3 had operations performed on the recti muscles by ophthalmic surgeons for persistent diplopia following bone grafting; of these one was corrected, one improved and one remained unchanged.
Two facts emerge from these findings, namely:
(1) Bone grafting for persistent diplopia has not proved an effective treatment in these cases.
(2) Bone grafting with myectomy was beneficial in 2 out of 3 cases. In spite of the apparent complexity of facial fractures, the basic pattern of these injuries has been clearly defined by Rene Le Fort in 1901 (see James & Fickling 1941) .
The basic lines of weakness as described by Le Fort are: (1) Below the zygomatic bones. (2) Inside and below the zygomatic bones. (3) Above the zygomatic bones. These basic patterns of fracture lines are known as Le Fort I, II and III respectively.
Le Fort conducted his experiments on cadavers by applying controlled force to varying sites on the face, which was then studied after removal of the soft tissues. His descriptions of fractures of the zygomatic complex frequently mention fissur-
